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ABSTRACT 

< This student module on safety features for floor and 

wall openings and stairways is one of SO.taociules conceded with job 
safety and, health. This module suggest^^fesuards to protect worker 
from falling *nd tripping, and from inJJPipteaused by falling tools 
and materials. Following the introduction, eight objectives (each 
keyed to a page in the text) the student is expected to accomplish 
aire listed (e.g., Describe fixed stairway strength and destruction) 
Then each objective is taught' iji detail, 'sometimes accompanied by 
illustrations. Learning activities are included. A lijst of refere 
and answers to learning activities complete the module. (CT). 
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/ • , t ; INTRODUCTION 



1 



Most plants and almost all ^construction sites have floor openings, wall-, 
o)>ervings, and stairways, and these . features are often the siteS for accidents, 
usually falls. One-fifth of all job accidents resul.t/rom falls: falling * 
over an item, stepping in. a hole, falling to a lower level. This module sug- 
gests safeguards to protect workers from falling and tripping, an*d the steps 
that should be taken to prevent injury from falling tools and materials. 

The OSHAct (Occupational Safety 'and Health Act) requires that floor open- • 
\^ ings,,wjtll openings, and stairways bef protected by./sonie kind of barrier. , Thi s 
module examine? each of these three pos.sible hazards anct suggests barriers 
that me\t OSHA standards. Since getting r*td of safety hazards -depends on the 
problems being quickly noticed, workers need to be sensitive to afeas where 
protective .gutfrdi ng is absent or not good enough. Floor openings, such as 
p pits, trapdoors, manholes, chutes, stairway and ladderway openings' , and skjfe 
lights 'should have structural guards. .Railings are a must to preve.nt falling 
accidents from platforms, runways, ojc^Tloors with open sides that have a drop 
of four, feet oV more. 

* Wall openings such as holes, windows, ejevator, shaft door openi ngs , or 
chutes can be guarded by rails, picket fences, half doors, *or similar'barriers. 
Stairways myst follow special builfljng standards for strength and have ratlings 

for safety; ■ r \, 

« . \ 



( • OBJECTIVES , 



Upon completion of this^module, the stftdent should'be able'to: 

1. Compare and* cont^s-fr^standard railing with toeboard, hand railing, and 
stair railing. (Page 3) ** 

2. List the different types of floor 6p?nings which should ibe guarded, 
> '(Page 5) , " , 

3. Explain when ^nd where a platfprwi shouldbe used- with regSyd to -flo^r 
openings. (Page 8) •* ., • ^ *. 

4. ' List different types of wall openi-ngs and 'holes which 1 should be guarded. 
(Page 9) 
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5. State the maxim&m distance betweer? a wall opening and the floor before 

' the opening must beguarded. (Page 10) ^ , 
6.. State when open-sided floors, platforms, m and runways, must be guarded 



by railings. (Page 11) 



7. List the types of rfli 1 i ng§ which may be <ised on' stairs having four or 

more risers . (Page 12) .. 
§. Describe fixed .stai rway strength and construction, » (Page 14J 



s 
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OBJECTIVE i: Compare and contras^ standard railing with 
toeboard, stair railing, '^nd hand railing. 



"A railing is /he main, device for protecting persons from falling through^ 
floor 'or wall openings, from stairways, from platforms, or from runways. 
Whether the opening or open side is temporary yr permanent, a protective rai1 ^ 
ing- or a cover mustj^e^-provided. ' Railings can be made of wood,' pipe,, or steel 
so long .as.they'fafi withstand a loa^f 200 pounds applied from any direction 
anywhere on the rail. Fiber and wire rcJpe are not the best choice of mat£^^ 
rials for railing because they saq, but they are acceptrt^bjj/of kept- taut. \ 

Three kinds of railings are in general ,use. Standard railing (Figure la) \ 
refets to a vertical guard rai ling ^ about 42 inctes- high, built £long the open 
side of a fldor or wait opening, to'prevent people from falling off the edge. 
A standard railing must consist of a top Vail, a middle rail,* and an adequate 
number of posts. The post^ are usually spaced six. or eight feet apart/ depen- 
ding on 'the construction material* used. 



i 




-4" TOE BOARD 



"A 




figure 1. TTfree types of railing, 



c H*ndrtiKng 
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■ A stair railing (Figure lb) is like a standard railing since if hfas a 
top rail and a "middle rail anchored, by posts spaced abouFsix or eight feet 
apart.- SuZ^ts height must be 30 to 34 inches rather t/ian^ 42 inches. ' 

A handrail ( Figure. lc) is simply a horizontal bar or pipe" that is mounted^ 
with brackets on a wall or partition. A handrail, just like the top rail of a 
standard or stair railing, is meant to provide a firm handhold in case one 
stumbles or trips on a stairway or ramp. Handrails and top rails need to be 
^-Smooth and easy to grasp. The required height for a handrail- is the same as 
for a stair railing, 30 to 34 inches-, and a handrail jnust. be set out at least 
three inches from the wall. 

A toeboard is a barrier 'at least four inches in height that is built 
along the open sides of a floor or wall opening or the exposed edges of a 
platform, runway, or ramp. A toeboard preve'nts^nateria.ls or 'tools from fall- 
ing through an opening to a lower level and causing injury to sbmeone. , 

Floor covers afe sometimes used in place of fi-xed standard railings to ^ - 
guard floor openings. Covers need to be able to carr^ the same load- .as .the 
' floor,, and tbey must be flush - that is, even - with the surrounding floor, 
or nearly so. 

^^^^^^m— i ACTIVITY 1:* "* 

Compare and contrast standard railing, stair Vailing, andj 
* -hand railing'by filling in 'the blanks of the table below./ < , <, 



0 

t 


Standard 
Railing 


Stai r 
Rail i ng 


Hand 
Rail ing 


■ Number of rails 








Strength or loadbearing 
capacity 




/ 
1 


» — 


Height of railing 


v 






Method of mounting 1 
rai li ng 









♦Answers to activities begin on page 16. 
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OBJECTIVE 2: List the di fferent "types of floor 
openi ngs -whi ch should be- 'guarded. 



r 



j 



STANDARD 
RAILING ON 
3 SIDES 



Any opening is dangerous if someone can trip over it, or fall througji it, 
or drop somet^ng through it. Care pnust be taken to safeguard all such open- 
ings, j . * • 

One floor opening -ttTSt is necessary in many workplaces is the stairway. 
Standard railings must be provided on all exposfid sides of'the stairway open- . 
fng (as shown in Figure 2) except the entrance to the stairway itself. Some- 
times little-used stairways are in the path of normal foot traffic, and work- 
ers firjd it inconvenient to Use a fixed standard railing aroun-d the* stairway 
opening. In. that case, a hinged floor opening cover mayvj)e used instead., , 
Even a hinged flocfr cover must have a removable' standard railing set up around 
the opening when a cover is not in placfe. 

Ladderway openings should be 
guarded in the same way as stairway 
/ openings with the £xtra precaution 
of a toeboard. Unless the ladder- 
way is offset to prevent a worker's 
walking directly into the opening, 
a swing g-ate must be provided at*; 
the entrance. 

Hatchways and chutes can be 
guarded in one of two ways'. A 
hinged floor opening cover may be 
used, $long with removable standard 
railing 6n all except one exposed 
side. In this way, if the opening 
is not in use, the cover can be 
closed or removable top and Jiiddle 
rails^Bn be put on the expo4ed side 
(see ngure 4). Another safe and 
acceptable way to protect workers is 
to provide fixed standard railings 
Figure 3. Ladderway opening. with a toeboard on two exposed sides 




Figure 2. Stairway opening.. 




. gate at 
entrance 



STANDARD 
RA1UNG 
3 SIDES 
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i— REMOVABLE TOP AND MIDDLE RAILS 




STANDARD RAILING 
ON 3 SIDES 

HINGED • 
HATCHWAY 
COVER 



Figure 4. Hatchway of 
chute operving. 



0* 




Figure 5. When the cover of a 
floor opening is off, a worker 
should guard the opening or 
fixed standard railing must 
be provided. 



of the hatchway^or chute and to use - 
removable railings on the other two _ 
sides. Sometimes 1 workers have to 
feed material into'^hatchway or 
chute opening. Whenever this is 
the case, some kind of protection 
must be provided to prevent the ' 
worker from filling through th$ } 
opening. 

•Skyl ights. may be guarded by a 
standard skylight screen or by 
fixed standard railings on all ex- 

( £osed sides. 

A floor opening cover should 

^also be hinged in place- over all 

pits *nd trapdoQrs. The cover must 

be form-fitting and able to carry 

« 

the same weight as the floor around 
it. Whenever the cover is not 
closed, removable standard ^rai lings 
imust be provided on all open sides. 
Otherwise, the opening must be . 
guarded by a worker (someone other 
than the person working in the 
floor opening as shown in Figure 5) 
until the cover is back in place. 
The same alternatives, removable 
railings or constant attendance by" 
personnel, must be provided for a 
manhole whTle the manhole cover is 
temporari 1^ of f the opening. Un- 
like the covers for pits, trapdoors, 
hatchways, and chutes v manhole 
covers do not have to be hinged in 
place. 
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^Either standard railings or constant attendance^ another worker is 
required fQr temporary floor' openings also. Any other kind of floor openings 
over one inch wide or long have to be guarded as well. Jhis is not only t<J 
prevent workers from tripping over su€h openings, h^ut also to prevent tools 
or materials from falling through the holes and possibly hurting person^ below. 
If these floor holes are in an area where people can walk into thenj by acci- 
dent, they must be guarded by standard railing with a toeboard, or hinged 
floor covers, or a worker must guard the hole when the cover is off.* Even 

Sloor holes that workers cannot get to because machinery, equipment, or walls 
lock them from foot traffic must be protected by covers, and*the covers must 
notMeave openings more- than one inch wide. * ^ , 

When f loor'opening covers are not the fight 6ize, or are not fastened 
correctly, serious injyry or death- can be the result. One case brought before 
OSHA concerned a man returning from .lunch with two .co-workers. All three were, 
walking through the plant when the man stepped on a floor opening coi/er that 
had be'fen left uncleated (unfastened). The. man fell to his death,.' If someone 
had taken a minute or' two to be sure that the floor opening cover was firmly • 
in place, the accident wQuld'not have occurred. 



ACTIVITY 2: 



;nt^yf 



List the different^ypes of floor openings which 
should be guardec 
1. 



\ 



3. 
•4. 



^ T™ 

6. . • ' 



7. 

9. 
10. 



\ . 
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OBJECTIVE 3: Explain when and where a platform should 
be -used with regard to floor openings. , 



Some*stairway and ladderway openings need an added safety /precaution. r 
Wherever a door or a gate opens directly on a stairway; there is danger that 
a worker will walk through'the ^ntranceway quickly and be surprised by the • 

stairs (see Figure 6). A platform should 
be provide^ in sucfi cases, and this, platf fl ^b/' 
must be at least" 20 inches wider than the 
space needed for the swing of tKe door. * 




Figure 6. Wherever a 
door or gate opens 
directly on to a stairway, 
an adequate platform 
must be provided. * 



ACTIVITY 3: 



In which situations are plat- 
fqrms required? 

a. ,/ Wherever there is a "* 

ladderway or stairway. 

b. Wherever a door or gate 
opens directly on a 
stairway or ladderway. 

c. Wherever a door swings 
out more than' 20 inches. 

d. Wherever workers are 
likely to be using the 
stai rs quickly. 



il 



r 

o 
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objective 4: i List dfTTerent types of yjall openings • 
and bodies which should* be guarded..^ 



Any* wall opening large enough or llv^ enough ior someone to /all through 
or knock objects through, needs protective guarding: Stfch openings may^ in- 
clude windows* chutes, temporary wal 1 op£nin§%, holes, and even doorways. 
The important thing' to keep in mind i's that ty^ll openings from which there 
is a drop of four* feet ocmore musf be guarded. Guarding can be supplied by ' 
a ra'il,. picket fence, ha* door,* or a similar barrier. 

It is permissible to. use a. removable guard over a wall openings but it , 
is better if the guard is hinged or mounted in some-way'so th$t*"it?is easy 
to* replace. A grab handle on each side of tfce opeping, about fcwr*fe£t above 
floor level, must also be provided. Wherever thkre is*a danger of ^P^ n 9 
materials injuring workers on a lo^ei^ level, a toeboard or-panel ing. is re-, 
quired. A toeboard is the standard protection necessary for chutes,, walfl 
openings, and. holes, s Temporary -wall '.qpeni ngs must be*gwar3jed also, but ihev 
guards*do not have to be of standarj) construction./ * 

Even i*f there iS' a door o.n a wall opening, precautions have to be- taken. 
A door which opens on to a 'drop of four feet op. more needs 'the prided precau- 
tions of grab handles and a guard (Figure 1) r Ajiy guard used must >e kept in 
place when the opening i$ not beint} used. WmetiTnes there is* a platform out- 
side the wall opting, put there to allow-far easier lifting and handling of 

materials. «. If this plat- 
form has a* railing, theh 
there is no need for grab 
handle? or a guard over - « 
the opening. Outside dtfor 
openings that are used for 
lifting equipment- or mate- 
rnal may be made safer if 
a "NOT AN fklT" sign is 
posted -on or over the dQor 



WALL OPENING 
OR CtfUTE OPENING 

' GRAB HANDLES 



HINGED OR 
REPLACA8LE 

kRF 




GRADE (0JTSlDE)c5R LOWER FLOQP^ * 

Figure 7\ Wall or chute opening. 
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ACTIVITY 4: 



' 1. List indifferent types of wall openings that must 
' /H be guarded// , ' t 



a. 
b. 

e. 



Fill in the. blank. 

Any wall opening Jront which there is a drop of 
• feet or more must be guarded. 



r 



OBJECTIVE 5: 



State the maximum distance between a wall 



opening and^the floor 'before tfie opening must b^guarded. 



, - Windows at stairwa^- landings, platforms, or balconies require guarding 
ij^they are four feet* op more from the ground or^floor outside and 'if the 
bottom of the wincjow is less than three feet above the platform or latiding. 
Slats{ gril lwork or standard railing may provide the necessary protection. 
• In some cases, the bottom of^a window dpenTng may be* bellow ttie landing 
'or platform, thereby creating a danger of materials falling through the win- 
dow a^ injuring those who are on th$ lower* level . If the bottom edge.of the 
winacfr or wall opening 1s less than four inches above the floor, and there is 
a drop of five feet or more to a lower level below the' window outside, then 
a standard toebQard or "an enclosure screen mus*£ be used 



( 



s^be 



ACTIVITY 5:, 



State the maximum distance between a wall opening and 
the floor before the opening must be guarded. 
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ECTIVE 6: State when open-sided floors, platforms, 
^nd runways must be guarded by railings. 



' Open-sided, floors , platforms, and runways that afe raised four feet or 
more' above the floor or the ground next to them must be guarAd By standard 



or fixed ladders 



^railing or the equivalent. Entrances to«ramps, stai^ays, 

may' be left/fexposed. A' platform sijnply means any raised passageway, such'as 
\ footwajk along shafting or a walkway between buildings. 

There are three situations in^which a toeboard^ an enclosure ^creen , or 
pane^i'ng is needed in addition to the standard railing.yWherever an open- 
'sidfed floor, p]atform or runway is placed so that, below the open si,de 
• • (•!) people can pass, (2) moving machinery is stationed, or (3) equipment is 

placed with which falling materials could make hazardous contact, then a ttfe- 
\ board, an enclosure screen, .or paneling is needed. In the case of a runway, 
^toeboard is^needed^if there is .any chance of toolsV machine £arts , or mqte- 

s 

>rials being used on the runway. Workers n^ed to be very careful of runways 
or platforms wh^h are above or; next to. dangerous equipment. of any kind, such • 
as pickling ar galvani2ing tarfks, degreasing units or similar hazards (Fig- * 
ure 8). Ln, these situations, regulation, along with common sertse, requires 

standard railing and toeboard 
regardlfess of the height of thes§ 
open-sided floors^ 

Runways are sometimes used 
for servicing machinery or doing 

other. things for which one open 

* * * 1 

side is reeded. The railing cam 

be, left out in sucft situations, 
so long as the runway is at least 
18 inches wide, tfhere workers 
entering.a runway are exposed to- 
electri\cal equipment or often vats 
or any dangers other than fall- 
ing, then ^ddi tionat guarding 




Figure^ 8. TTo patter what their height, 
runways and platforms that are next to . 
dahgerous equipment of any kind need to 
have standard railing and toeboard. 



14 



of -the equipment may be necessary 
In other*words s if the runway 
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cannot be provided wi th a rail on both sides because operating conditions 
.require one open side, then .the hazard below needs guarding in some other way. 
For example, ^an open vat may need to be covered. 

Som£^fter accident prevention measures for platforms, runways, and ramps 
are not legally required, but; are gootf ideas all the same* Ramps and runways 
can be-made safer by bewig covered with rough coatjngs or adhesive strips for 
safe fqpting. Platf^pps and runways on which materials are stacked or stored 
may be better protected by an enclosure screen than by a railing and tcreboaxri. — 



ACTIVITY 0: 



State the two general situations in which open-sided 
* floot^, platforms, and runways must be guarded. 



2. 



OBJECTIVE 7: List the types of railing which may be u§ed 
on stairs having four or more nsers. 



Stairways are a major source of /injuries. Stairway accidents are best 
-prevented by constructing safe stairs and including standard railings. Work- 
ers need to be aware of stairway safety factors and be 'able to recognize a 
stairway hazard. In Figure 9 below, the different parts of a stairway are 
shown and labeled with the terms used in this discussion. 



TOP LANDING©* PLATFORM 



TREAD 



NOSE 



TREAD WIDTH 



RISE HEIGHT 

E 



' GHT j 



Figure $. 
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Parts of stairway. 



The tread^ refers to 
the part of the step that 
is stepped on. Tread 
width is the distance from 
the front to the back .of 
the tread, i ncl uding l the 
nos-e when there is one. 
The rise or the step is 
the height from the top of 
the tread to the top of 
the> next hi gher tread, 
ff there is no sol id 



connection joining the back of one tread to front'of the next higher 
t^ead, the stairway is described ds havfn^joper* ri sers. A stairway platform 
is a landing that provid^Tsa^Veak^i n a ^urrfef stairs.. 

Every flight of szairs^iving. four of more Visers must be equipped with 
stair railings or handrails. TabTe JbeTow shows the railing requirements for 
stairways accorclinq to their widths. * ''Enclosed 1 ' means that there is a wall on 
one or both sides of the stairway, n y t 



TABl* .1. BAILING REQUIREMENTS FOR STAIRWAYS. 



Width of Stairway - 


V Railing Requirements 


Less ^than 44 inches 

' w 

> * 


• If bo^h^s4des are enclosed, there must 
be tf 5it'^east one hand rail, preferably 
on the right side. 

• If one side vs open and one 'side en- 
closed, there must be at least a stair 
rail/ncf on the open side. 

— • Jf both^sides are cfpen, one stair rail- 
J ing^mjjst be on % each open side. . . 


44 to 88 inches" 


• A handrail is required dn each enclosed 
side. ■* 

• 'A stafr railing 'is. required on each 

operi/side. 


/ More than 88 inches 


• ilpe ;handrai 1 is required on each en- 
closed^' de, 

* One 1 * stair raiTing is required on each - 
op?n side. 

. Onfe middle stair railing must be placed 
. abdutv midway of the width. 



r 



The- ends of all railings, stair railings and hand railings, should be 
turned toward ^the wall or otherwise made'so they do not stick out. 

Winding stairs are usually-put aroiind tanks and similar round structures. 
A handrail is required for all winding stairs, add it, should be offset in such 
a^ay that workers «are not able' to>alk on any part of the tread which is less 
than six inch** wide. • . \ 

Winding and spiral stairways^ requi re extra caution to be taken by the 
"user, because the treads are wider, 'pn the outside thaln on the inside. For 

, • SH-36/Page 13 .- 



this reason, installing winding ^stairways is not permitted around "tan^s or 
structures that are less than five feet in diameter. Spiral stai rways .'should 
be installed only wher«e it is not prapti caV or possibl e to provide a, regular 
stairway. ■ * ' 



ACTIVITY/ 7: 



Match ttie type of stairway with it£ railing requirements. 

* 1. -Stairway more than 88 -a. A handrail on the open 

i inches wide with both side and stair rail- 

£ides enclosed. - ing on the closed side. 

* » 

2. Stairway more than 8§ -b. Handrails on each side 

inches* wide with both * and a stai r- rail i ng at 

sides open. a the midpoint of the 

3. Stairway less than 44 stairs, 

inches wide, with both c. One handrail, pre- 
sides closed. , - ' ferably, on the right 

r\ a a ./oo * si'de descending. 
4. Stairway 44 to 88 , * 3 

inches wide with both -d. Stair railing on both 

. sides open. 1 sides . 

* 5. ^Stairway 44 to 88 e. Stair failing at both 

Vi nch&6 wide with one sides and a stair rail- 
side open and one ;ing at the midpoint of 
.side closed. . the stairs, * 



OBJECTIVE •: Describe fixed stairway strength and con- 
struction. 



4 * « 

Employers shouTd provide fvxg.d stairways wherever work operations require 
regular travel between levels/ Wherever raised equipment needs routj/e or 
daily attention such as gaging,' inspection-, or maintanance , fixed stains are 
the best way to get* to such equipment. /ixe<j stairs are usually better than 
fixed ladders whereVo'rk'ers may be ca/rying tool 5 or equipment by hand,*aod 
where they may be exjjosed to harmful substances'. 

All fixed stairways 'rr^ist be btjilt to carry five times the expected live 

load, and they must be able to carry safely a Minimum moving concentrated load 

of 1000 pounds (Figure 10). Other guidelines are listed below: 

Staif width must be 22 inches for regular stairs , and 28 inches 
-for stairs which' provide an ex|t. ' 
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„ • Vertical clearance must be seven feet for regular stairs and 
7 1/2 feet for exit stairs. 

• l^he angle of^st^rw^y rise must be between 30 and 50 degrees. * ' 

• Rise height and tr^ad width must be*uniform. 

• T % reads must be reasonably slip-resistant." 

• Every tread and laadingv must -have a nos,e which overhangs the 
lower riser by one^alfjto one inch. The nose (or leading) 
edge most be even from 'one end to the other. (Stairways of 

; bar weTded grating treads are also acceptable, although they 
' • do' not have nosings.) t 

Any riser height and tread width is allowed "if it results in a slope 
from 30 "to 50 degrees. A tread width of at least 9 1/2 inches and a riser 

height of between five and eight 



y 




Figu*£ 10. Fixed stairways must be 

able to carry a minimum moving 
concentrated load of 1000 pounds. 



inches are recommended by some safe"- 
ty experts. Stairs with treads 
less than nine inches wide must 
have open ri sers . 

Stairway landi&js are an impor- 
tant safety feature. 0SHA regula- 
tions warn against long flights, but 
do not specify minimum length. Some 
authorities recommend platforms 
every tenth or twelfth tread. These 
stairway platforms Should be at 
lpast 30 inches in length measured 
rn the direction of travel. 

, Other* suggestions for safer 
stairs are (1) to have good light- • 
ing of stairways, (2) to install 
covering over outdoor stairs to 
keep^off rain, ice and snow, and 
(3) 'to install fireproof partitions 
and doors to keep flames from 
spreading by way of stairways. 



.er|c 



i 



I 18 



SH-36/Page 15 



List the stairway requirements for load capacity, width, 
and incline. 

1. • , 

2. . 

3. 
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ANSWERS TO ACTIVITIES 



ACTIVITY U 

Number of rails - ?, 2, 1 . ^ 
Strength - 200 pounds, 200 pounds, '200 pounc 
Height - About 42 inches, 30-34 inches, 30-34 inches. 
Method - posts^ posts, brackets. 



ACTIVITY 2 

1. Stairways. 

2. ) Ladderways 

3. Hatchways. 
4., Chutes. 

5. Skylights. 

6. Pits. %; 

7. 4 Trapdoors. 

8. Manholes. 
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9. . Floor h'oles. '■" ' • v 

10*. Temporary floor openings. * . 

ACTIVITY 3 ' ' ' * • 

■ b. , ;*. 

ACTIVITY 4 < \ .; , », ; 
1 a. Wi ndows . Y„ ( 
v b. 'Wall openings. • * < ) 

m c. Wall holes.' " « 

d. Chutes. 

e. TempQrary wajl openings. 
% 2. Four feet-or more. 

ACTIVITY 5 ' * 

Three feet. 
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ACTIVITY 6 

1. Where there is a cTrop of four feet. 

2. Where the platform is next, to dangerous equipment 7 or peqple! 

ACTIVITY 7 , ' ' V 

1. b. > . . 

2. e. . 

3. • c. ' 

4. d. ' . ^ 

5. a. * 

ACTIVITY a 1 

1. 1000 pounds, and fiv* times th£_expected live Toad. 

2. 22 inches". , > 

3. 30 to 50 degrees. 
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